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DETAILED ACTION 

This office action is in response to the filing of the amendment on 28 April 2204. 
Claims 2-1 1 are pending; claim 1 has been cancelled. 

Allowable Subject Matter 

Claims 2-1 1 are allowed. 

Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: The following 
is an examiner's statement of reasons for allowance: prior art does not anticipate, teach, 
or suggest a manufacturing method of a semiconductor integrated circuit device where 
a source gas containing a monosilane gas and an ammonia gas is fed to the vicinity of a 
main surface of a semiconductor wafer heated to a temperature not less than a thermal 
decomposition temperature of the monosilane gas and the ammonia gas in a thermal 
CVD reactor, and decomposing the monosilane gas and the ammonia gas in the vicinity 
of the main surface of the semiconductor wafer with the reactor operating under cold- 
wall thermal CVD conditions, thereby depositing a silicon nitride film by cold-wall 
thermal CVD over the main surface of the semiconductor wafer placed in a gas 
atmosphere containing the monosilane gas and the ammonia gas, wherein a flow rate 
ratio of the ammonia gas to the monosilane gas is within a range of 150 to 750 and a 
pressure of the gas atmosphere is within a range of 37 kpa to 50 kpa. 
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For example, Ohta et al. (6,268,295) disclose a method of making a 
semiconductor device where a first silicon nitride layer is formed by chemical vapor 
deposition (CVD) over a substrate, forming a gate electrode over the substrate, forming 
a second silicon nitride layer by CVD over the gate electrode anisotropically etching the 
second silicon nitride layer to form sidewall spacers adjacent to the gate electrode, 
forming a third silicon nitride layer by CVD over the gate electrode, forming a silicon 
oxide layer over the third silicon nitride layer and etching a contact hole through the third 
silicon nitride layer and the silicon oxide layer. Ohta et al. further disclose forming the 
first, second and third silicon nitride layers at three different flow rates to have three 
different etching rates, wherein the third nitride layer has the largest flow rate and the 
second silicon nitride layer flow rate is the smallest. Ohta et al. disclose forming the 
silicon nitride layers in CVD chamber where a single wafer is placed in the chamber, 

9 

inserting ammonia and monosilane or dichlorosilane gases into the chamber and heat 
the wafer with a heating lamp. 

However, Ohta et al. do not disclose, anticipate, teach, or suggest feeding a 
source gas containing a monosilane gas and an ammonia gas to the vicinity of a main 
surface of a semiconductor wafer heated to a temperature not less than a thermal 
decomposition temperature of the monosilane gas and the ammonia gas in thermal 
CVD reactor and decomposing the monosilane gas and the ammonia gas in the vicinity 
of the main surface of the semiconductor wafer with the reactor operating under cold- 
wall thermal CVD conditions, thereby depositing a silicon nitride film by cold-wall 
thermal CVD over the main surface of the semiconductor wafer placed in a gas 
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atmosphere containing the monosilane gas and the ammonia gas, wherein a flow rate 
ratio of the ammonia gas to the monosilane gas is within a range of 150 to 750 and a 
pressure of the gas atmosphere is within a range of 37 kpa to 50 kpa. 

Oyobe et al. (4,940,851) disclose a method of forming a layer on a substrate 
where a semiconductor wafer is placed in a cold-wall thermal CVD apparatus for film 
formation. However, Oyobe et al. do not disclose, anticipate, teach or suggest feeding 
a source gas containing a monosilane gas and an ammonia gas to the vicinity of a main 
surface of a semiconductor wafer heated to a temperature not less than a thermal 
decomposition temperature of the monosilane gas and the ammonia gas, decomposing 
the monosilane gas and ammonia gas in the vicinity of the main surface of the 
semiconductor wafer, thereby depositing a silicon nitride film over the main surface of 
the semiconductor wafer, wherein a flow rate ratio of the ammonia gas to the 
monosilane gas is within a range of 150 to 750 and a pressure of the gas atmosphere is 
within a range of 37 kpa to 50 kpa. 

The prior art made of record in this action does not anticipate, teach, or suggest 
a manufacturing method of a semiconductor integrated circuit device where a source 
gas containing a monosilane gas and an ammonia gas is fed to the vicinity of a main 
surface of a semiconductor wafer heated to a temperature not less than a thermal 
decomposition temperature of the monosilane gas and the ammonia gas in a thermal 
CVD reactor, and decomposing the monosilane gas and the ammonia gas in the vicinity 
of the main surface of the semiconductor wafer with the reactor operating under cold- 
wall thermal CVD conditions, thereby depositing a silicon nitride film by cold-wall 
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thermal CVD over the main surface of the semiconductor wafer placed in a gas 
atmosphere containing the monosilane gas and the ammonia gas, wherein a flow rate 
ratio of the ammonia gas to the monosilane gas is within a range of 150 to 750 and a 
pressure of the gas atmosphere is within a range of 37 kpa to 50 kpa. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pamela E Perkins whose telephone number is (571) 
272-1840. The examiner can normally be reached on Monday thru Friday, 9:00am to 
5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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